Inflammation and interleukin-6 mediate reductions in the hepatic expression and transcription of the mdr1a and mdr1b Genes.
In order to elucidate the mechanisms involved in the downregulation of mdr 1 gene expression reported in experimentally-induced inflammation, we examined the effects of experimentally-induced inflammation and interleukin-(IL-) 6 on transcriptional control of the mdr1 genes in rats. RNA, nuclear extracts, and nuclear protein fractions were isolated from livers harvested from saline or turpentine-treated male Sprague-Dawley rats or from IL-6 treated or nontreated (controls) cultured rat hepatocytes. mdr gene expression and regulation was examined by RT-PCR, mRNA stability studies, nuclear run-on analysis of transcription, and gel shift analysis of promoter-transcription factor interaction. As compared to controls, significantly lower levels of mdr1a and mdr1b mRNA and significantly decreased mdr1a and mdr1b transcription rates were observed in livers isolated from the turpentine-treated rats. In vitro treatments of cultured hepatocytes with IL-6 also suppressed mdr1a and mdr1b mRNA expression and imposed similar reductions in mdr1a and mdr1b transcriptional activity. Significant effects of IL-6 on mdr1 mRNA stability were not seen. Our results indicate that reductions in mdr1 expression in experimental models of inflammation likely occurs through altered gene transcription. Furthermore, as IL-6 was found to decrease mdr1 expression and gene transcription rates in vitro, this cytokine is likely involved in the reduction of mdr1 expression that is seen in vivo during an acute inflammatory response.